Measurement Units 


jjSn cM' 


Introduction 

(Jii-o a ah a , a (^jA-isu ^Llqj£J1 ^9 oLLa-JI ^3a»,A J*,Ti 

aAj^ (jl iLJaJ !Ali tS-l^jj Jj ^Jc- LSS''^~ (jl t> " I)** 1 .AJjUall t A \"^AI t^-y*\AI 

aAj^ 3 ^.j^ 6 jLq^I j JjAl (JllLftl 170 (^Luij lg,"\"^ J l*i$£ d 70 g La aJjc. 

j& IgA AjjaJAl CjI^jIIj CjLaIII Jj'iAl <jl . A_jj I&aII LaUa! jl^jIj 

j)I.A_AI ,^_9 (j-aj]! ^ja AAjJa Sja3 (_£.1 a ^Jc- Cja-I^LaIj Cj^Ja CjI.1^JI ^ja JljAxJI 
. (_£^a»l (jl.lL) J CjIja^'I (JaLaS (_£^l Cjlluaj ^a, W"uj,)"i CjjIS Iauj A\\*.a CjIja^I 

(Jj a CjI-I^^j vIAa (JJall (_^Ij 3 J n*\ t (j-aj]lj aAj^]|j (J^jall ^A A, a. W*uaa1I ^jjIaaII J>l (jl 

?AaiI, W"uh l_l^j I^Ia .^cJI... j\HaVI jl ^a I -Li VI jl CjL-aJI 

CjLaajJaII (jjj ^-aLjjJI 4 >J~Vl j . CjI Jl^jA] -I^^a ^aUaj ll^jl Sja CjLaJ LiA (jA 

Aulj^ll Cjl.la.jJI ^aUaj AaJC.|j t IgJLA (JaLxa]I AJjg.^A (JaLjaII Cjljlaj JLra.jJ J A^jHaJI A_La11xJ1 

JjUI cAiaj JLjJI IAa Jj .International System of Units (SI Units) 
.L-jjjplI egAc. S ,kg , m l$A jajjj ca^IAIIj j^AI (j-Jlj a Ahs'lj 

English cg*i£VI fUtfl >T ^IUa <SI JjJI ^\M\ Jl Ail^yu 

S.laj^ ft ^aAflAl A_l9 ^a,W"ux)jj A^jja^\ S.W*)a1I CjIjVjJI J £jLa (J^auJ ^a.W"u*ij (jill System 

a hill j (Jj3a\l a_ 9 j)^)*_a]I Cjljiajll Jl A^LjaVUj .b'^iA ^^k*\ II (JaLjaI gt jJjfUlj (JJ^I (J^UaI 

oAa ^ajJaJ ^ull aIaJI oAa AJAJIj ^aJtAlj ^aVu*AI JAa (_£^l CjI (j-Jlj 

• (cgs) a-ljluJI 4 IaaAL cil^jll 

J .SI ^alAalll ^_9 AaIAaII CjI^jJIj A_UaLa^ I dll Jl^jl ^ja J j 

^Ull CjI Jj^ll ^aUaill ^3 A^q, W"uj.ia 1 I ^jaIJI CjI Jl^.j (Jjj"\"AI Jj C_-flJ^ ^a^xJjAJ 

,^>Vl A^iVl ^ 



(j-uLuiJ! (j& 4_lujLuiVI Cil.Ia.jJI 

Basic Units of International System of Units 


4 . s-*\ 4 . \1 J£i 4_u-ol_^l ^uLiaII ^ ■ >*j 


L>“ 


Ijall Cjl.1^9 Cjlic -1 k — . (^ — j& La^ 

.SI Jj^\ fUiill 


• SI ^^9 AjjujLujVI dll JL2kj *(^ — ^) ^9j 


Quantity 

Unit 

Abbreviation 

Length 

meter 

m 

Mass 

kilogram 

kg 

Time 

second 

s 

Temperature 

kelvin 

K 

Amount 

mole 

mol 

Electric current 

ampere 

A 

Luminous intensity 

candela 

cd 



dllflC-Lja^ I^Y - ) j ^9j 

Prefix 

Abbreviation 

Meaning 

yotta- 

Y 

10 24 

zetta- 

Z 

IO 21 

exa- 

E 

10 18 

peta- 

P 

10 15 

tera- 

T 

10 12 

giga- 

G 

IO 9 

mega- 

M 

IO 6 

kilo- 

k 

10 3 

hecto- 

h 

10 2 

deka- 

da 

10 1 

deci- 

d 

lO" 1 

centl- 

c 

IO" 2 

milli- 

m 

IO" 3 

micro- 

M- 

10 _t 

nano- 

n 

10"’ 

pico- 

P 

io- 12 

femto- 

f 

10 -15 

atto- 

a 

1CT 18 

zepto- 

z 

io- 21 

yocto- 

y 

IO" 24 


Y 


Meter juil t-t-t 


<ajujLujV1 5ji^j3I jAj m a] 

^Ac. 3 A W-all <9 Lola] 1 AjIj l . ^-^Al 3 A^. j j A^LoiaII 3 A^.j AIa CjI A^.^] 

^JLklLjjj . ^jIij ^ajlaAl t iVtA SjjIjlaII Aj hi" i^kj ^jjAjjjVIj 3-pvLAl A^jun { j r A >>. n>>>^ 

^ jjixjJuV Ij nm cm jtAjVu31 JJLg joaII 3^1 ^^a caIa^j UU^I cjULo^JI 


-10. 


.^cJI... mi (JaaIIj yd sjjIaIIj in (JAa (Jjhll c_il a^j w"u*ri (Jja]| dilljLoj 

Kilogram ^jLslt t — t — 1 

JjJ! ^ aM AjjojLojV 1 oA^ll jAj kg 3 a_^Ij a] J>ajj 

^jjAjjjV Ij A,hj'-s (j- 0 Ajljhml aAj£ AjIj 

l_jj3 ^ajjIJLAIj ^AjA]I .tg «.a! 1 ^3 A-Iaj^*\ a 

cCajIj j!a*a Ahilli .weight(W) ujjl'j mass(m) aA&]1 jjj j^l ajV Uaj 

(j-o jdiujj (a_ijAUJI Sj 3 Jjjb Cj^j aJj^ (_^1 i‘w Sj3 qC, BjLiC- AjV j ^jJCia IaI 

• N (jpjjjll 3A^J ^jAII ^aUnillj .g AjjJajVl AjjAL^AI ^-jLujJ Aaj3 U*i*\ 

I A_AIa]I A3vL*J! i^ya Uxi*\j i" n*\ 

W = g x m 

Second 3-u£11 r-r-^ 

JjJ! pltslt ^ o-jM ^Lii] AjjujLujVI SA^jll S J>a^Ij ]jL^"vn 1 l^A J>ajj 

Sja 9 1 92 631 770 (JaL*j c-Uj 3pa I^jL 1967 ^Ic- A_ijliAI ^jj 
^ aJ AS j .133 ^ajjjjjoAl 3 jA ^3 AsHall CjLijjuj (JlflAjV I qC. ^cj\A]| ^\jlx^\ (j-oj 

. ^aJLxAl i^yn (J\ ^ A3Aj AjojLjB A_ijl£-Q^/ ^jjLiLqJI 1 AA 

Kelvin oilsll i — t — > 

^ A j^j ^ llj 1 A^kjJ ^Ua] Ajj^LojV I 3JL^.^]I ^Aj K aJ 

4-t^P (_j-o 273.15 (3^ .^uUaII CjI ^lh til 


r 



^9 o J _>r k J g-^aH AjjvIMI (Ja-gj n*\ . c-IaII 4_la&il] 

^jjLa-g ^Ac. £.L<A! .‘^V'i 4 3-ifli . (jjl jiill <1L^. <jjlc. j aAjLujj 4_iL-a Cj>IA1I 

. 373.15 K Ale- 4 il_ilc. 4 273.15 K aIc. 


^Jaaia Celsius ajjIaII 4 _ 2 kj.JI CjI.i^j ^I.^VujAj IaI 

(jijlA AiLauAI . ^aUaill JaiuJall -lie. 1 00 °C AjIaIc- A Aig’ij 0 °C ^^aII ."'■aV'i 

3 Ji2klj AjjIa 4_2kjJ ^joiS cJ-^^S 3 ( >" 1J*\ jLaLq ^ja3 4_jIa ^Jl 3 j|^AI ^jjLaa ^Ac. (jjoJaftill 

LS \^J . JjTnM I ^jjjIa JaJj l 5 A ^1 AjjLolLq CjliLuiAj ^-UuAlll IAa .Haj ^j! (_j^ajj .1 C 
^jLoi 4 jI V) SI ^Uaill ^ CjI^jSI £a tun V IAa <jl 
."a v~i a Aifl’i (j^j Fahrenheit (^UaaII ^^Ac. . oLuA^I ^ja aj^*A 1 4 _iuu] 1 j 

a^jjA AjvliAl ^UaII oAa <jjIaa (JAaj — cJ^^Aij . 21 2 ° F ajIaIc. a 32 ° F 


373 K - 


310 K — 
298 Kt 


273 K 


i 

Kelvin 


100 ; C 


3 TC 


25 C 


o c c 


— •*— Boiling point — ► — 
of water 


Body 

— -* — temperature — ► — 

■ ■* Room ► ■ ■ 

temperature 

• —Freezing point— ► • - 
of water 


0 9 


212 °F 


98 . 6 °F 

77 °F 


32 C F 


Celsius Fahrenheit 


lulg-j^-9 4 4_^p ^yj ‘ejjliLs — ^ 


1 


:4jMI **_u olaXtll al^a^juiLi (_£>a.V 3 a^.Ij 1 ^a (JlaijVI (j^<yj 


T k = T c + 273.15 

T c =\{T f - 32) 

9 

T F = -T c + 32 

Mole o-y-\ 

jAj 4_nj*J! AjlHIj mol 3^)^^ l^L^rs! <1 

5-ALciII 4_jIj v Sjjljj ^Uklll ^_9 3^La]l 4 _l<^ ^jjUa] AjjujLujVI 

J cjipl! jl cAl^JI ( Avogadro’s number) N A ^ ^ 

'. C .^cJI. .. jl 

N a — 6.022xl0 23 molecules/mol 


Ampere jjjAm ^-l-S 

^ S-ixi ^uLifi] <ajujLujVI b j&j A 

^lojaLoia ^9 jLo]l jLu]| SAjoi I <jIj v a^xjj . CjI.1^] 

I^jAjoi Sj 9 ^9 i.Kj (_£ jill j AiLaiA 1 nj (_Jj-£aJJjj l-agjl^la] AjjouIIj aj (j^)j|.A 

. jjUi ^ 2.io 7 


Candela v-t-> 


^UVl'l ^^9 S^LjaVI S^joi <AjojLujVI 3 is&J Cd 3 - l^^ 2 

Ah/i Jlic. ^)Aj-£ 3J ^jjjJa ^jc. SjJlL-saJI S^LjaVI Igjlj ' 9 ^>xjj 

W j\ . ^ ^Ij-AJjaLuj ^xu oG 4 _^.Loia 32l^.j (J£J Jalj 1/683) 3 J. W^a 3 -AjAu AiC-j J)J^)A ^jLiL 0 540 
■ 3j|^. Aic. £_Jj_J .A^xJ ^xjoi^. (_j-q 1 cm 2 (3 -0 _pL-^n]l cjjJall 3 -Axjj 1/60 S-Ajoi 

.(2042K) opXJI 



4 _UiiluiVI qa < 51 uia]| Cil.ia.jJI V— \ 

Derived Units from Basic Units 

Calami ^Jjall al laj]' ^3 4 t XujLu//l Cjla^jll yA 4 J3uw.a\l CjIa^jJI yA 3j3aJI dlii 
I IgCxs 1 . >*» j S^aII ca& ^3 t _jJaj»"ui.i~i . ^V — ^3 yiiA ji L<^ 


• SI ^jall ^3 A^joiLoiVI Cjlaa.j yA <flLLuui]l Cal.l^]l ^yaxj 




Quantity Definition of Quantity 


SI Unit 


Area 

Length squared 

Volume 

Length cubed 

Density 

Mass per unit volume 

Speed 

Distance traveled per unit time 

Acceleration 

Speed changed per unit time 

Force 

Mass times acceleration of object 

Pressure 

Force per unit area 

Energy 

Force times distance traveled 


nT 

3 

111 

kg/m' 

m/s 

m/s 2 


kg-m/s 2 (= newton. N) 
kg/(m*s 2 ) (= pascal. Pa) 
kg-nr/s 2 (= joule, J) 




^Usii]| ^9 Ajj-uL-uV I oh^jll i^ya aJliA* 5 Area ^aLulaIIs 

(JaVI c _^-3 ^IaAiaIIj jIaiHuJI Lai tojl^lj jj-aJI ^ a , ^LBlI 

. IjUiajl 


JjJ! ^3 a^jujLujV^ cjIj^jI! ^j-q aJllLq ^jjlij Volume ^ 1 

AjuUii cj! J i^kj ^a , (jA j}^ ^-3 m^ jIaJI (_>*jL^I 

! C L a ^9j c C|t jl Q3.I (j^l^JI (JLa 

1 L = ldm 3 = lOOOraL = 1000cm 3 = 0.001m 3 

lm 3 = 1000L = 1000dm 3 
^Ua_ill ^_9 A_u>jlj-kjV I cjI^jII ^ya aalLg b»i^^j Density 
3 ± 2 kj jl BA^j aM I^jL AiL£]l c kg/m 3 ljx£a jj -4 (j £2 ^^-A ^IL^I 

jIAj q\ . d IgJ 1 1 g ^^Ac> B^Lall A_ 1 j^ A_ajoi 3 (JJjLujJj ^-^11 aJj^ 

jja'n Ailj£JI A_xu 3 (jl ^—3 9 >jca ]1 j-<a AjV Ia JLiC- AjL£JI (JjjLI ^aJ Bj^pJI A_ 2 kjJ Jl 

g/mL j g/L (g/dm 3 ) olaa-jlli sale. AilSSll ^ISj sy /j^s" oLluLaJl .sjl^Jl ^a 


i 


a^.jA\ .lie. jIjaJI (jiaxJ 4iL£ll (£- 1 ) f&j Jj.iaJI (jjfjj -kg/L j (g/cm 3 ) 

• 1 atm (_gjaJI JaijJaltj 20°C 


* 1 atm Joju-aallj 20 Q C 4_^kj.lll .lie. .lljall ^_ynxA 43la£il ^aj3 I ^ £ — )^ ^a3j (Jj.1^11 


Substance 

Physical State 

Density (g/cm 3 ) 

Oxygen 

Gas 

0.00133 

Hydrogen 

Gas 

0.000084 

Ethanol 

Liquid 

0.789 

Benzene 

Liquid 

0.880 

Water 

Liquid 

0.9982 

Magnesium 

Solid 

1.74 

Salt (sodium chloride) 

Solid 

2.16 

Aluminum 

Solid 

2.70 

Iron 

Solid 

7.87 

Copper 

Solid 

8.96 

Silver 

Solid 

10.5 

Lead 

Solid 

11.34 

Mercury 

Liquid 

13.6 

Gold 

Solid 

19.32 


jjj Ajjoall JIoj fj'A\ ^jll (<jc.jitl a± &li) Specific gravity 4 ju .n l l AitSSlI Lai 

<11^. ^3 A^IujLjB 3.lLaS cLall a l^Huijj .^^XujLjB o.lLa ^yi 4j (J^Luca 4 _LSj ~ II 4_LS^ 

• jUa-Vl ala* a ^9 AjaaljB S.lLa^ cl^ll ~ >-C",..ja Cjljlill 4ll_a. ^3 Lai t(Jjl^aullj 4_iia*all ^Lau^Sfl 
4_^j.l (_>aai .lie. cLall ^ . aa. II ‘LsllS" 4_Luull (JLaJ L^iV l^J (_)ail 4acuull ‘LitjSlIj 

.cjljall 


sp.gr 


d 


substance 


d 


water 


1 .00 ^ aLa 3| 4-ajJlll ^JJ (Jj_aii c-Lall <itj^ ^jl3 i l^Jallx-aj cLlall (_L-aa3 ^3 iiaj LaSj 

0°C “Laj-ill (j^jLa 0.5% L>a j iSL L/ cLall 5jLi^ ^jlj 4°C Bjl^all 4-aj.i .lie. g/cm 3 

“LsIjSII oLiLa^ 4 ^ ^ 4_i "| .00 g/cm 3 cLall 4jL£ (jl ^>ii*j liili i30°C 4_aj.illj 

CjLujLaII 4lla. ^3 Lai . all ajl^p. 4_ap .lie. cLall 4_uailL SjLall LLlP *3 Ll 3 4_maill 

■ 4_II,,.'|11 4jLi£ll (_>aJj SlLall I^jc. JJCStill Aili&ll (_>ulai (jl - - leal! 4Alll Ajllxll 


V 



^^3 L>0 c)^ AiLoLAll ^A lA^lxjli Speed Lalj 

^U^ll ^a ^ILa Acceleration A-uiUJt £jL-uj JUIjj cm/s a^Ij J*J jIaII b^ 
km/S A_ijlj (_)£] j!Lq BJl^j ^jc- ^jl . m/s 2 S^Ijj CjIji^U 

• km/ S 2 4ju^g A_ijlj (J£J JLo BJl^j ^jLaul! jJiflj Ia^jc- 

(_^Lujj (_^illj N (jjjAilt 3 ^.jj Jj-dl ^gi l^ic. Force SjSil <jjuu3Lij 

^jLouj 1 kQ lAjl.iA-a aJu£ c — -L^ 1^1 Sjflll AjIj ^jjjjiill L_a^)juj clkQ.fTl/S 2 

(^Loij dyne s.i^^j s^aII <jjjIaj 3 Ajoi-uJl a ^3 L®l . 1 m/s^ ojl jia-o 
ajI^A-o ^jLoUJ 1 g lAjIjiLa B^aII AjIj JjUI L-iyuj dQ.Cm/S^ 

g\ru*\ (3^ .Sj5ll (jc. jjAsiiill <La, w’u^llj <juUill cjI^jSI 3 ° 3 ^^ j-u*_jj . 1 cm/ s 2 

IN = 10 s dyne 

^aUsil]l ^3 laiuJall ^jjjIajj . A_^Loia] 1 3«l2kj ^.ic. B^aII AjIj PreSSUTe lit d/ltl j 

13 ^ Pa -j 3 -ojj j Pascal Jliu.ui 

1 Pa = — - — kg - m / s — kg/ms 2 
m 2 m 

( ^£' ^^-11 B CjljlxJl 0jj-° AjujjLoj JaiuJa]! ^A JaiuJallj 

I^a ^.3 ^3j (J^joiII )Vi ^^jujUaII JaiuJall Lai 

1^j3 £)jril ^lajo) 3° A.lig’i -licj Bjl^^ A_2kjJ Aic. "76 CIT1 A_ljla 

^pAJj. ^ ^)^_l]l AiC- (_^l j 9.81 m/S 2 A_aaa1I BJ 1 ^j]| (Jjj LujJ AjjJajVl AjjjL^JI ^jLujJ 

ion. ^cJl.atm j» torr j bar cJ^ cjI^j b^xj U^>j 1 Jaiuja]! 
lbar = 10 5 Pa j latm = 760mm Hg = 760 torr = 101325 Pa 

Jji! ^ Joule B _j^aj Energy ASUall j 

icm, AiUall (_^uUal Oalorie Lj^jI 

leal = 4.184 J 

^^Lui _J ■ ^ ^3 A ^ laBluiAll AsUall ^jc. Cj^aJUmj 


A 



jaUaillj jsUaill l jAJ CjXoI*-« (® — (jjflj 

• (J \l CiXaU^ axJ ^-kJajj3 ^ Lai 




— Vacuum 



CjI^-jII ^Uaillj (_g^jl£jV ' ^Uaill ^jaj Cj>Lal*-a — ^ 


SI Units 

English Units 

Sl-English Equivalents 

Length 

1 km = 10 3 m 

1 mi = 5280 ft 

1 mi = 1 .609 km 

n 

s 

ii 

•-* 

O 

l 

K» 

3 

1 yd = 3 ft 

1 m = 39.37 in 

1 mm = 10" 3 m 

1 nm = 10 -9 m 
Volume 

1 ft = 12 in 

1 in = 2.54 cm 9 

1 m 3 = 10 6 cm 3 

1 gal = 4 qt 

1 L = 1.057 qt 

1 cm 3 = 1 mL 

1 qt = 57.75 in 3 

1 qt = 32 fluid ounces 

1 qt = 0.946 L 

Mass 


1 kg = 10 3 g 

1 lb = 16 ounces avdpf 

1 lb = 453.6 g 

1 mg = 10 -3 g 

1 ton = 2000 lb 

1 avdp ounce = 28.35 gf 


1 troy ounce = 31.10 gf 


The inch-to-centimeter conversion is exact; other SI- English conversions are approximate. 
fOunces avoirdupois are used to express the weights of most items of commerce other than 
?em$. nrecious metals, and drurs. Jewelers and pharmacists use trov ounces. 

=1 




CjI SAift-cillj A .all (J-3j Vill Cj>Lal*-<a jja*J (Jj.l^Jl 



(jjjtajj 4jiLal 


ojlA ^ u^ j . (jxi 0.0833 lb (pound) Llojj (j.a~a Call a4'g"uiij — 1 

. 1 lb = 453.6 g :ji Ulc. mg sji^ 2Jj£]l 


:Ja4l 

453.6 q 1 mq 

m(mg ) - 0 . 0833 lb x — x — =— = 3.78 x 10 4 ma 

y lib 1 x 10 ~ 3 g M 

• pm J cm i_jL^aj i jC. JJE. . r = 1 . 1 0 A Sjj __)ia 3 t_ii^aj jljj — Y 

.nm j cm ^A 3 ^ . n..^i yj 


: /j 5jl]l ^jiaS t ° t, ^aj — : 

1 x 10 _10 m 1 cm 

r(cm) = 1 . 10 ^ 4 ° x x 7 ^^ — - 1.10 x 10 8 cm 


1 A° 


1 x 10 2 m 


r(pm) - 1 . 10 ^ 4 ° x 


1 x 10 m 1 pm 

1 * * r\ * . * r\l 


171 ° 


1 x 10 12 m 


— 1.10 x 10 pm 


-4 ojjll aa a. 1 1 jl > aa. — 

K(A 3 ) = ^nr 3 = ^tt(I.IOA ) 3 = 5.58A 3 
4 4 

V(cm 3 ) — -7rr 3 ~ x ^ 8 cm) 3 = 5.58 x 10 24 cm 3 

4 4 

l /(nm 3 ) = - 7rr 3 - -7r(1.10 x 10 1 nm) 3 - 5.58 x 10 3 nm 3 

jj-liLs c-ball aa a a_buja.l . e-ball 1 .35x1 0^ km 3 J}^ -"7 ^11*11 CjUaia-a 

• L j dm 3 


V(dm ) 3 = 1.35 x 10 y /cm 3 x 


' 10 3 m \ 3 / 1 dm 

v 1 /cm y X V 10 


/ ldm \ 
V 10 _ 1 m/ 


:JaJI 

1.35 x 10 21 dm 3 



ldm 3 = 1L => V(L) = 1.35 x 10 21 L 

(miles) (_k° 6.51 — t 

lmi — 5280 ft, 1 ft — 12 in, 1 in — 2.54cm 


:JaJ 


5280 ft 12 in 2.54cm 1 x 10 2 m . 

6.51 mi x — - — — x — — x — — x 1.05 x 10 4 m 


1 mi 1 ft 1 in 


1 cm 


j kg/m 3 -5.52 g/cm 3 A-cyill Uk^j u^jVI Lgjki -# 

:ka. .Ib/ft 3 


1/t = 12in, lin = 2.54cm, 1 kg = 2.205 lb 


:JaJl 


cL(kg/m 3 ) = 


5.52$ / 1cm 


/ — lcm — y / 1kg x = x 1()3 
VI x 10 _2 m/ VI x 10 3 g/ 


3 Lr n / m 3 


lcm 3 \1 x 10 2 m/ Vl x lO 3 # 


/2.54cm\ 3 /12in\ 3 / 

V lin / lift/ ll 


d(lb/ft 3 ) 5 ' 52 ^ .. f 2 ' 54c ^ (12in\ ( 1 kg \(2.2QS lb\ 


lcm 3 V lin / V 1/t / VI x 10 3 ,g/ V 1 kg 


= 344.66 lb/ ft 3 


:jl v'lxiic. lil — 1 

lshort ton — 2000 lb, lib — 453.6 g, 

metric ton = 10 6 ,g, troy ounce = 31.10 g 

.49.6x10® troy ounce <jk .3.58 short ton LSjV-y ^ 

3.25 x 10 6 ^ 


2000 lb 453.6 o 

3.58 short ton x — x — 

lshort ton lib 

u 



, 31.10a 1 metric ton 

49.6 x 10 b trov ounce x x 

troy ounce 10 b g 

— 1542.56 metric ton 

long ton j short ton j metric ton jjj i ila^U 


1 metric ton = 1000 kg, lshort ton = 907.1847 kg, 
llong ton — 1016.047 kg 

avoirdupois ounce (avdp ounce) j troy ounce 3 ^ ju-sll ^ 


1 troy ounce = 31. lOg, lavoirdupois ounce — 28.35 g 

<j| lili ,0.08mm ^ > ■ 3^-^i Cy* ^ 4 o\ U. j 3-^*-4 clAla ~ V 

. 33 ^]! 3^^ ^gUa^aJI 3 LX 1 3 ^^) 4I_ ^ 

(jSjuJj 3 Ul.AI 4_^.L^<s <£Laju 2 Li lijj, 3 U.L.AI 31 3 ) :JaJI 

jixj 11 a .<£L<ujd]l ^Ac. LqjjoiLq 


V ( 1 m 3 \ / ( 1 m 

A — — — A L ( Yo^L ) / 


m 


(^-) = 50m 2 
V10 6 mmJ 


. ^Aia-al! ^AajuAI ^ > j-Aj 

(j)\ Laic. . A_uxjaAl aJj-III 3Jl^^]Ij ^jajl_ia]l (JJ^AI JaiuJall <-o_i3 ^cHILjjI — A 

.9.81 m/s 2 AjjiUJ ^-jL^ 2 -ojij 13.6 g/cm 3 

- - . 4^.l>.i.cll 3 ~ c 3ja!1 cJ^ Jaju-sall 3 ' 1-45 * 3 ^ 1 ^ 


P = 


A 





iAjjilaJ! ^jIxaUJ A Y&W L_JjjJa ^jc. SjLiC- 

C j£<Jj JblLj 4 _^.LalXi L_JjjJa i ^ Jj - aL ^. ^ jc . SjLlC > ^A 

LaS JaauJall l_jLoi^. AiOlc . ^-tULujl 


F m. q d.V.q d.A.h.q 

P = - = — - = = = h.d.g 

AAA A " 


! ^ Aj L £ ^ jujUa ]! JnXjJn ]! <- 0 _ l 3 L _ jLal ^. ( j^AJ JUlij 

iaJjJI s ^. j 3 Lj ^ 

1 m q 1 kq 10 6 cm 3 m 

latm — 76cm x — — x 13.6 — ■=■ x — — — x — - — - — x 9.81 — 


100cm 
= 1.01325 x 10 5 


cm 3 10 3 ,g lm 3 
kg. m/s 2 / N 


rm 


A / \ 

— 2 = Pa 
m z / 


: 4 _i~i» , ,." S-l^jiLs (Y 


g m 100cm 

latm = 76 cm x 13.6 — 7 x 9.81— x — 

cm 3 s 2 lm 


= 1.01325 x 10 6 


g. cm/s 2 
cm 2 



6.44-Cm l^J-lC-tj ^)ia3 1 jL-^aj 4 U> . ..I ^ic. 4 . ..’it-v" /. A^aixm 4_ij^ L-Llu^I — ^ 

(j-o (jl Laic. . jj A^ai 20.58% j (_>uLij 79.42% g* i—ilbj .44.37cm l^c-lajjlj 

.a_iijjiil 7.31 g/cm 3 j 8.94 g/cm 3 

IAJOLxJI A ^ juaiII l _ Uj . i'v i 

V — nr 2 d — n. (6.44) 2 x 44.37 = 5781.1cm 3 


IjA A ^ JUn'i ^ JtJljj 


79.42 

V Cu = 5781.1 x — = 4591.35cm 3 

cu 10Q 



• a.^sj ujjII i > _ i>a \ <2 vie. (Jj^j 


m 


d — — => m Cu — d. v — 8.94 g /cm 3 x 4591.35cm 3 = 41046. 67g 


v 


~s Un'V 1 QitfLU J 

20.58 


V Sn = 5781.1 x 


100 


= 1189.75cm 3 


m 


d = — => m Sn = d. v = 7.31 g /cm 3 x 1189.75cm 3 = 8697.07 g 
v 

r^Cju,." A hC 

m Cu + msn — 41046. 67,g + 8697.07 g — 49743.74$ 

*■ . j 2m j 1 00cm ajjc-Is ^jias ^ ~.u . .i ~ \ * 

.1g/mL *l«JI 2iK o^j^j 1kg = 2.2046 lb J laic, .lb j kg *UI 


: JcJI 


V — nr 2 h — n I 50cm x 


lm 


10 2 cm) 


x 2m — 1.57m 3 


m 

d= — =$ m H20 (kg ) = d.V 


( g 10 3 mL 10 3 L 1 kg \ 

1 — x x -x^-x 1.57m 3 = 1570 kg 

V ml 11 lm 3 10 3 $/ y 


2.2046 lb 

m H Jlb) = 1570 kg x = 3461.22 lb 

lkg 



jjfr (jjjlajj Jjluta 

:4o!liSI J*. (1 — 1) j (o — 1 ) (jjJjjaJI -i '-v", .. 1 ' 

A^j^ili ^jl dbak. 1^1 .‘GjJ^JI CjljjUajll 4r-t u^> ^3 Jjj ~ —) 

j 11.9mm j 20.9mm UaLJj 1.49 x10 3 mg l L$j\j±A oikk fjkl]' 

•g/cm 3 s.ia.jj 2 iK <_m*J . 1 1 .1 mm 

•0.540g/cm 3 

i— Lm^l .10.25g 15.6mm 4 » \ . ^ J jb ~ i ^y i ._nka — Y 

•g/cm 3 5 ^.jj 

•2.70g/cm 3 
. Ajjjkl CjI. 1 ^j]I (J_j^. — T 

a)72°F => °C and K b) - 164°C =» Kand°F C )0K =» °C and°F 

a)22.22°C, 295. 37K b)109.15K, -263.2°F c) - 273.15°C, -459.67°F 

• in 3 1 Lj.jjUw mL (jjIU.) Igal -i 

.61 in 3 .3.8x10 3 mL 
-0 

.13.59 g/cm 3 AkK J Uk. .Ib/ft 3 s^.jj Aib£ i_u*J -\ 
.2.16 g/mL a-ojaII 20°O 4 _ 2 kjA]| Aic. ( ^jjAjj .^11 ajj^I^ j ^LxJnll ^iLo (^Laij — l_j 

<^kjA AkC- A_LU4ll]l AAali^ k_Lal^.l 

4_2kjA .801 °0 ^-xuall ^LxJall 4_2kjA ^Jbj — 

. Aj^kjA j 

rcJjaJt 

1074.15k, 1473.8°F(^ .2.16 (m 848.4 Ib/ft 3 (1 


n 



a \ .(100, 60, 40 cm) (jl3^ ^^-*4 <jl \a\c- Ijl — ^ 

. J <_13L^a]I 


V = 240 L, V = 0.240 m 3 , V = 63Algal 
lit. 1 .61 cm 3 <Os a > ■■ .3.48 g ^ a^a^m ^ ^ t n.^i — v 

.19.3 g/cm 3 l_ia^I o' 


:i_j|jaJI 

V — 0.180cm 3 , m — 31.1 g 

<Ou3 c_buik .340 m/S O 1 ^' ^ ^ 1 • Qy‘l,.~.»a .Ijc. <£jjoi ^Aij — A 

.mi/hr Jjkl bos.^ 


.760.58 mi/hr 
: JUI Jiill fhiiuL.M 


130°C 


---10°C 


50" X 


0°X 


. jX.Jljj °X °0 Bjljkl 4_=^p j>j3 (jjj 5JOlc. .'I 

.°C b.i^j ‘OuaII 58°X “Oyallj .°X b.i^j ‘OuaII 22°0 *Osja1I 

5 50 

7> = — T c + — , 11.4°X, 152.4°C 

lb/in 2 (pound per square inch) b^ ^uii iioJi kys g±aJ -\ . 

. 1. 01 325x1 0 5 N/m 2 Bo».jki ajajs jl Uk. 

.14.7 lb/in 2 (psi) 

w 


